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In t roduc t ion  

T h i s  r e p o r t  summarizes the  progress  of research  e f f o r t s  

under NASA g r a n t  NsG-663 during the s ix  month per iod from June 

t h r u  November 1964 inc lus ive ,  The c e n t r a l  aims of t h i s  g r a n t  are 

to ? -  obtain experimental  information p e r t i n e n t  t o  t h e  process  

of p a r t i c l e  formation ynder t h e  cond i t ions  e x t a n t  i n  

i n t e r p l a n e t a r y  and i n t e r s t e l l e r  space, and t o  u s e  t h i s  

experimental  information t o  formulate a coheyent theory of the 

o r i g i n  of such p a r t i c l e s .  

Proqress  t o  Date 

I n  t h e  p re sen t  repor t ing  per iod,  progress  has  been made 

i n  three of the proposed areas of a t t ack ,  namely the cons t ruc t ion  

of an improved u l t r a h i g h  vacuum molecular beam system f o r  gas- 

so l id  i n t e r a c t i o n  s tud ie s ,  experimental nuc lea t ion  s t u d i e s  

a t  low pres su res  and measurement of the thermal accommodation 

of meta l  vapors a t  s o l i d  surfaces.  

An a l l  metal, ion  pumped vacuum system i n  which molecular 

beam s t u d i e s  w i l l  be carried o u t  h a s  been designed and f a b r i c a t e d  

and i s  c u r r e n t l y  being assembled and tested. A power supply an2 

temperature  c o n t r o l l e r  f o r  an e l e c t r o n  beam heated molecular beam 

source  assembly h a s  been b u i l t  and success fu l ly  tested. An 

e l e c t r o n  gun assembly t o  be used i n  su r face  i o n i z a t i o n  s t u d i e s  
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h i n  the vacuum chamber is under construct ion.  New ele, t 
controls for the mass spectrometer d e t e c t o r  t o  be used on t h i s  

system have been b u i l t  and tes ted .  

Preliminary r e s u l t s  have been obtained f o r  t h e  nuc lea t ion  

of selenium from the  vapor onto pyrex g l a s s .  Th i s  work i s  being 

done using a modif icat ion of the technique previous ly  used f o r  

similar s t u d i e s  on z inc  and cadmium ('1 R e s u l t s  t o  date i n d i c a t e  

t ha t  the supe r sa tu ra t ion  temperature r e l a t i o n  previously ' ' 

observed f o r  z inc  and cadmium is a l s o  followed i n  t h e  case  of 

selenium. I n  addi t ion ,  it has been observed t h a t  t h e  selenium 

always condenses as a l i a u i d ,  even a t  temperatures a s  much as 

8OoC below the e q u i l i b r i u m  melting point.  Fur ther  s t u d i e s  a r e  

c u r r e n t l y  under way i n  which the range of a t t a i n a b l e  under- 

coo l ings  w i l l  be increased i n  t he  hope of d e l i n e a t i n g  t h e  l i m i t s  

of t h i s  non-equilibrium phase nucleat ion.  

A s m a l l  g l a s s  u l t r a h i g h  vacuum system h a s  been cons t ruc ted  

i n  which measurements w i l l  be made of the thermal  accommodation 

c o e f f i c i e n t  of metal  vapors on a pyrex glass surface.  

Fabr i ca t ion  of t h i s  system has j u s t  been completed, and it is  

c u r r e n t l y  undergoing prel iminary t e s t i n g .  
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Proqnosis 

During t h e  next  reporting period, work i n  the three .areas  

mentioned above will be continued, Mass spectrometric s t d  ies 

will be begun on the metal  molecular beam system, Fur ther  d a t a  

on t h e  nuc lea t ion  of selenium will be gathered,  Operation of 

t he  thermal accomiodation system w i l l .  begin. 
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